Objective To evaluate the inter-and intraobserver reliability of the Outerbridge, Beck, and Haddad classifications for acetabular joint cartilage lesions through the arthroscopic procedure. Methods A total of 60 hip arthroscopy videos were evaluated twice by 4 surgeons at 2 different times to assess the inter-and intraobserver reproducibility of the classifications, and the data was analyzed by means of the weighted Cohen Kappa index. Results The mean weighted Kappa values in the interobserver assessment of the Outerbridge, Beck, and Haddad classifications were, respectively, 0.72, 0.78, and 0.68. The three classifications were considered as presenting good interobserver agreement. Regarding the intraobserver assessment of the Outerbridge, Beck, and Haddad classifications, the weighted Kappa values were, respectively, 0.9, 0.9, and 0.93. The three classifications were considered as presenting excellent intraobserver agreement. Conclusion In the present series, the Outerbridge, Beck, and Haddad classifications presented good interobserver reproducibility and excellent intraobserver reproducibility when evaluating acetabular chondral lesions by the arthroscopic approach.
Introduction
Hip arthroscopy has emerged as a minimally invasive method for the diagnosis and treatment of several intra-and extra-articular hip conditions.
1 This approach provides excellent visualization of the joint surface and allows the surgeon to identify early stages of cartilage damage. 2 Hip joint cartilage lesions are caused mainly by trauma, inflammatory arthritis, acetabular dysplasia, or femoroacetabular impingement (FAI).
3
After treating young adults with idiopathic hip arthrosis, Ganz et al 4 realized that certain joint morphological characteristics resulted from the abnormal contact between the proximal femur and the acetabular ridge, the so-called FAI. Next, it was observed that this abnormal contact leads to damage patterns of the acetabular labrum and adjacent cartilage. Anterosuperior labral lesions associated with posteroinferior cartilaginous damage due to backlash in the femoral head and in the acetabular surface are associated with a Pincer-type impingement. The separation of the anterior superior labrum from the acetabular ridge and the shear or delamination of the adjacent acetabular joint cartilage are more indicative of the CAM-type impingement.
5
Patients with FAI usually present both deformities. Recent studies point to a strong association between hip osteoarthritis (OA) and FAI. 6 As such, currently there is a great interest in the treatment of hip labral and chondral lesions to assess whether these interventions can delay or even prevent the development of hip OA in these patients. The rapid increase in FAI diagnosis and hip arthroscopy as a therapeutic access route resulted in an exponential growth of publications regarding this subject. 7 However, there is great variability in the literature on indications, outcomes, assessment methods, joint capsule and soft tissues management, as well as on rehabilitation. This variability is partially associated with the comparison of patients with labral and chondral lesions at different severity stages. The reduction of this variability requires the comparison of patients with lesions in similar stages. Classification systems help communication, treatment planning, and prognostic assessment. An ideal classification system should be easily applicable, reliable, reproducible, include the entire lesional spectrum, be mutually exclusive, logical, and clinically useful. The present study aims to evaluate the inter-and intraobserver reliability of classifications of lesions of the hip joint cartilage through the arthroscopic route, and to define which are the most reproducible classification systems based on the weighted Cohen Kappa index calculation. In the present study, we attempt to find the arthroscopic classifications that present greater reproducibility so that communication, treatment outcomes and prognostic evaluations are reliable. The hypothesis is that the three classification systems studied have moderate inter-and intraobserver reliability.
Materials and Methods
From a database of 278 hip arthroscopy videos, whose recordings were previously authorized by the patients, 70 videos were initially selected. These patients were invited to participate in the present study and signed an informed consent form. The inclusion criterion consisted of all patients submitted to hip arthroscopy for FAI. The exclusion criteria included presence of radiological arthrosis (Tonnis > 2), 9 history of previous hip surgery (either in an open or in an arthroscopic procedure), videos with poor image quality, inadequate visualization, inadequate lesion palpation, and refusal to participate in the study. The application of these criteria resulted in a final sample of 60 videos
The procedures were performed by 2 surgeons experienced in hip arthroscopy (each surgeon performed > 200 procedures) and followed the pattern already routinely used by both professionals. Arthroscopies were performed with the patient in the supine position on a traction table and used anterolateral and medialanterior portals. The intra-articular assessment of the acetabulum was made with a camera in the anterolateral portal and with a palpation instrument in the medialanterior access for inspection of the articular surface, of the labrum and of the chondrolabral junction.
One of the authors, an arthroscopy-trained hip surgeon who did not participate in the surgeries, reviewed each recording and edited them. After the edition, each recording lasted $ 1 minute and included the inspection of the articular surface, of the labrum, and of the chondrolabral junction. This process resulted in 60 digital recordings of hip arthroscopic procedures.
Four hip surgeons experienced in hip arthroscopy (all with at least 2 years of experience and participation in > 150 hip 
Results
The demographic characteristics of the participants of the study are summarized in ►Table 2. The descriptive analysis of the classification of the lesions by each observer using the Outerbridge, Beck and Haddad systems at the first assessment is presented in ►Table 3. These results are illustrated in ►Figs. 1-3. These data show that the interobserver agreement using the Outerbridge classification system was moderate in one case (I and IV), good in four cases (I and II; I and III; II and IV; III and IV), and excellent in one case (II and III). The Kappa values ranged from 0.58 to 0.82, with an average value of 0.72; as such, the mean agreement between observers was considered good. Regarding the Beck classification system, agreement was good in four cases (I and II; I and III; I and IV; II and IV), and excellent in two cases (II and III; III and IV). The Kappa values ranged from 0.74 to 0.84, with an average value of 0.78; as such, the mean agreement between observers was considered good.
The interobserver agreement of the Haddad classification system was moderate in one case (III and IV), and good in five cases (I and II; I and III; I and IV; II and III; II and IV). The Kappa values ranged from 0.60 to 0.78, with an average value of 0.68; as such, the mean agreement between observers was considered good. The interobserver assessment is summarized in ►Table 4.
In the intraobserver evaluation, the Kappa values for the Outerbridge system ranged from 0.83 to 0.94, with an average value of 0.90, therefore, the mean agreement between observers was considered excellent. For the Beck classification system, the agreement between the four observers was considered excellent, with Kappa values ranging from 0.87 and 0.92, with an average value of 0.90. Similarly, the Haddad classification system was considered excellent, with Kappa values ranging from 0.89 and 0,97, with an average value of 0.93. The intraobserver assessment is summarized in ►Table 5.
Discussion
The present study showed that the classification systems for arthroscopic assessment of chondral acetabular lesions is reproducible both in the inter-and intraobserver level. Using weighted Kappa coefficients, the interobserver evaluation showed good agreement for the three classifications studied, whereas the intraobserver agreement was considered excellent for all systems evaluated. However, among the six observers, two residents were included, and the experience in knee surgery from another two observers was not clear. The presence of a larger interobserver Kappa value compared with the intraobserver value was unexpected. In the present study, all of the observers are hip surgeons experienced in arthroscopic procedures, which theoretically increases the likelihood of agreement among them. In another study that also evaluated the reproducibility of the Outerbridge classification for knee injuries, Cameron et al 17 found an interobserver Kappa value of 0.72, and an intraobserver Kappa value of 0.91 among physicians with > 5 years of experience. These values are very close to those observed in the present study, which also included as observers only surgeons experienced in hip arthroscopy. The present study shows that the Outerbridge, Beck and Haddad classification systems are reproducible enough to be applied in the clinical practice. However, in addition to reproducibility, a classification should adequately describe the lesions and provide therapeutic and prognostic guidance. The Outerbridge classification was not developed to evaluate acetabular chondral lesions and does not consider the hallmark IFA lesions, such as the wave signal ( fig. 4) or the cartilage detachment with flap formation (fig. 5) . Therefore, in our view, the Beck and Haddad classification systems provide more accurate and consistent information regarding the types of acetabular lesions normally found; both can be routinely used depending on the familiarity of each surgeon. The present study has some limitations. Being a retrospective study, it is subject to selection bias during the choice of the videos. Secondly, the observers included are part of the same team and attended regular meetings to discuss the topic, which may have increased the agreement rate among them. Finally, the videos were edited to last for a relatively short time compared with the total duration of the surgical procedure, so the observers had limited information for the classification of the lesions. If the observers had classified the lesions based on the complete surgical videos, the greater number of information could decrease the obtained reproducibility.
Conclusion
In our series, the Outerbridge, Beck and Haddad classification systems presented good interobserver reproducibility and excellent intraobserver reproducibility in the arthroscopic evaluation of acetabular chondral lesions.
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